
PS-17-11 Poster Session  

Acta Cryst. (2021), A77, C859 

 

Structural studies of C-reactive Protein 

S.M. Collister, W.A. Neale, J.R. Littlejohn, T.J. Greenhough, A.K. Shrive  

 School of Life Sciences, Keele University, U.K. 

s.collister@keele.ac.uk 

Human C-reactive protein (CRP) is an innate immune macromolecule of hepatic origin produced in response to inflammatory cytokines. 

CRP serum concentration is exploited as a clinical biomarker in humans as levels rise rapidly in response to inflammation, infection, or 

tissue damage [1]. CRP has opsonising abilities and roles in the inflammatory response and activation of complement.  

Native human CRP consists of five identical non-covalently bound subunits. The five protomers of CRP are arranged symmetrically 

around a central pore, consisting of 206 amino acids folded into two antiparallel β-sheets with a flattened jellyroll topology [2]. Each 

protomer has a calcium dependent ligand binding site and an effector binding site on the opposite sides of the molecule. The ‘recognition’ 

face binds phosphocholine (PC) in a calcium-dependent manner in a ligand binding site located within a hydrophobic pocket. PC is a 

principal ligand for CRP; widely expressed on the surface of damaged cell membranes and distributed in lipopolysaccharides of bacteria 

and other microorganisms [1]. PC binding is mediated by a phosphate-calcium interaction. The opposite ‘effector’ face of CRP 

accommodates multiple binding sites, for C1q and immunoglobulin Fcγ receptors. The putative C1q binding site is located at the end of 

a cleft bordered by the pentraxin helix [3].  

Although CRP is remarkably stable under physiological conditions, it has been shown that CRP can dissociate into individual subunits 

to form monomeric CRP (mCRP). Evidence is increasing that monomeric CRP may have a pro-inflammatory role. We have successfully 

dissociated CRP, in the presence of urea, into mCRP in-vitro and identified a monomeric CRP with the same reactivity as that seen in 

patient samples [4]. In addition to the presence of urea, the removal of calcium ions to destabilise the protein is required. Monomeric 

CRP has been produced via urea-induced dissociation, optimised at 3M urea over a ten-week period [4]. This CRP form retains its 

reversible PC-binding ability. Another form of monomeric CRP has been observed in vitro, produced during excessive denaturing 

conditions, requiring 8M Urea [5] which does not retain the ability to bind PC. Optimisation of production of these in vitro mCRP forms 

and crystallisation trials are currently underway. 
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